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1. A connector for mechanically connecting hollow 
structures,! in particular email vessels, comprising: 

an\ annular member of deformable material, said member 
having a cem:er line and a main plane, and being adapted to be 
5 permanently deformed by e^qjansion from a first size in a 
starting position in which it is delivered to a desired 
anastomosis si\te/ to a second, larger size in a joining 
position in which it connects the hollow structures, 

circumterentially spaced means for joining abutting 
10 walls of the hoiiLow structures together, said means including 
staple- like elements being adapted to be permanently deformed 
from a starting pbsition in which the connector is delivered to 
a desired site, to\ a joining position in which they engage the 
hollow structures no connect them, said staple-like elements 
15 having at least twoVfree ends and being attached to the annular 
member between its free ends and being tapered from the annular 
member towards their ^ree ends. 

2. The comiector as claimed in claim l, wherein at 
least the radial thickness of the staple-like elements is 
diminished towards the respective free ends . 

3. The conneestor as claimed in claim 1, wherein a 
center line of each of the staple- like elements is disposed 
substantially within a radial plane of the annular member. 

4. The connector as claimed in claim 2, wherein the 
staple- like elements are subktcintially straight in their 
starting position, 

5. The connector as\ claimed in claim 3, wherein the 
staple- like elements have extrem\ tips which are preformed into 
the anticipated curve of the deformation to the joining 

30 position, 

6. The connector as claihied in claim 1, wherein the 
connector is made from one piece of material, 

7. The connector as claimed in claim i, wherein 
parts of the staple-like elements on opposite sides of their 
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point attachment to the annular member are configured 
different] 

8.\ The connector as claimed in claim 1, wherein the 
annular membVtr is made up from a continuous elongated piece of 
material having a sinusoidal pattern meandering about a 
circumferential\line through the main plane of the annular 
member. 

y 9. The\connector as claimed in claim 8, wherein the 

staple- like element^are formed at an apex of the sinuBoidal 
10 pattern, 

10, The conn^tor as claimed in claim 1, wherein the 
main plane is at an angleyto the center line of the annular 
member different from 90°. 

11\ An applicator for delivering and deploying a \ 

15 connector foil mechanically connecting hollow structures ^ said 
connector incAiding an expandable annular member and a 
plurality of deformable staple-like elements spaced around the 
circumference of \he annular member, comprising: 
a shank- like element; 

20 a head formeid at a dj^stST^d of the shank- like 

element, said head bein§rar(l]ustable/in such a manner that the 
annular member and the/st^le-lijEfe elements of the connector 
are deformed from th6 3V^rt^ia^f6^^t^:^&^'s^^ the j oining position 
when said adjustii 

25 said heafl^ including^ an\inner rijplhbfeA and an outer 

member which are longitudinally s\idaMfeyand Vnclude 
longitudinally opposite ^isv-il form^^^fs which are movable to 
and from upon relative gliding rnoj^^ernSiAs of the inner and outer 
members in order to deform th^^taple-lifce elements to J:heir 

3 0 joining position; 

wherein both the inner and outer members are 
expandable to deform the connector to the joi!t!n.ng position, 

12, The applicator as claimed in claim 11, wlierein 
.both the inner member and the outer member is slrt^ted in axial 

35 direction to allow expansion. 

13, The applicator as claimed in claim 12X wherein 
the outer member includes at least first slits and sec 
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slitB, eaid first slits are arranged at an end of the outer 
membeY which forms part of the head and extends between the 
anvil Yormations, said second slits being spaced from said end 
of the\puter member, and alternate with the first slits and are 
configured in overlapping arrangement . 

The applicator as claimed in claim 12, adapted 
to expand the annular member and deform the staple -like 
elements in Vwo steps, wherein the inner member is hollow and 
the applicatok furtlier^cort$)«;ises a tapered core member which is 
slidable througb^^he inner member and is operatively connected 
to a control/fneaks to slide /the core member into and out of the 
head to exs5and tha inner and outer members. 

as claimed in claim 13, wherein 
the co^e membfer and >cpnt rpi-nt^rans^ used to control the \ 
relators movements j^f^fhe iimer and outer members as well. 

16- Whe y^plicator as claimed in claim 11, wherein 
the anvil f ormitiaftis , ok their sides facing each other, have 
curved surfaces\ 
elements, said 
that they termi 
head which is s[li^htly beyoriyj 

is cl 



the deformation of the staple- like 
es are '^^-^ 



applicator\ 



formed to such an extent 
the longitudinal axis of the 
for example 91*'-120\ 
aimed in claim 16, wherein 



a circular segment which ie 
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the curved sui 
slightly larger tl 

18. The applicator as ^claimMin claim 11, including 
a grip for handling the applicatoA said grojr-beiilg" attached to 
the proximal end of the shank- like Wement and including the 
control means for actuating at least\the inner and outer 
members . 

19. An applicator for deliv^ing and deploying a 
connector for mechanically connecting hollow structures, said 
connector including an expandable annulaA member and a 
plurality of deformable staple- like elements spaced around the 
circumference of the annular member, compriising: 

a shank- like element; 

a head formed at a distal end of the\ shank -like 
element, said head being adjustable in such a rftanner that the 
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annular member and the staple- like elements of the connector 
are cieformed from the starting position to the joining position 
when J^aid adjusting takes place, 

said head including an inner member and an outer 
member Which are longitudinally slidable and include 
longitudinally opposite anvil formations which are movable to 
and for itoon relative sliding movements of the inner and outer 
members ii\ order to deform the staple-like elements to their 
joining position; 

saiii head further including an expansion member 
comprising wedges a^^ted toNglide underneath the annular 
member. 

20, / The applicator ke claimed in claim 19, wherein 
the expans^n meizOjer is slida/le relative to the inner and s 
outer men 

s claimed in claim 20, wherein 
the wedfl-es aie interl^^^ed with eti^e anvil formations. 

^imed in claim 20, wherein 
the annular member in 



the inner me 
its starting pk^ition. 

23. / The appld 
including coi^::ol mean^ 
outer member /to defoi 
position, and then tib/pk6tua 
expand the annular i$^ember 



claimed in claim 20, further 
fed to first actuate the inner and 
taple-like elements to the joining 
the e^^ansion member in order to 
toXthe joining position. 



24. ^yi^ applicator claimed ii^ claim 20, wherein 
the anvil formations on the inAel^^-membe-^rTiave an outer 
dimension which is smaller thanXthe maximum outer dimension of 
the expansion member, such that Gbe connector can be removed 
from the applicator in the distal\direction over the anvil 
formations on the inner member. 

25. The applicator as claimed in claim 22; wherein 
the expansion member includes a tubeVlike member arranged 
around the outer member, said tube-like member having the 
wedges attached to its distal end, said wedges extending 
inwardly to the outer surface of the inker member. 

26. The applicator as claimedXin claim 25, wherein 
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thte outer member has indentations between the proximal anvil 
formations to accommodate the wedges in a starting position 
thereoi 

The applicator as claimed in claim llj^^r^, 
wherein tli^^ shank- like element is rigid. 

28\ The applicator as claimed in claim 11 ^.Qjxf^, 
wherein the sn^ink-like element is flexible, 

23, Xn applicator for delivering and deploying a 
connector for meclaanically connecting hollow structures, said 
10 connector includingvan expandable annular member and a 

plurality of deformable joining elements spaced around the 
circumference of the aimular member, comprising: 
a shank- like erementj 

a head f ormed^^arfAa distal edd of the shank- like \ 
15 element, said head^^<Cricludirwr an anascomosis portion which is 
adjustable in m^h a\ manner ohat tlie annular member and the 
joining elements of the connector are d eformed from the 
starting po/ition to vhe joimi^positioI^^when said adjusting 
takes placjfe, said head\ f urJi^r^McTi^^ a punching portion 
20 distally oB the anastoAosis/^^rtibn and injcluding two 

relatively movable partW/conf igureci to/h^Che a punching action 
on a wall of the hollovn structure andttfo catch a pvmched-out 
part of said wall . 

30. The arfplidator a^claiined in claim 29, wherein 
25 the two parts of the ^^i2^:^g portion^re axially movable and 

include a distal part shaped to be insea;;ted into an arteriotomy 
of the hollow structure, and a proximal Vs^tT-^said-TlSfstal and 
proximal parts including cooperating knifie members facing each 
other and adapted to catch the punched-outty part between said 
30 distal and proximal parts. 

31. The applicator as claimed inVilaim 30, wherein 
the anastomosis portion and the puncture pornlon are supported 
by a core member extending through the head of^^ the applicator . 

32. The applicator as claimed in cl^m 29, wherein a 
35 distal front of the punching portion of the headv comprises 

cutting means to cut an arteriotomy in one of the^ hollow 
structures . 
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3 3\ A method of delivering and deploying a connector 
for mechanically connecting hollow structures, said method 
comprising theXsteps of: 

providrng a connector for joining adjacent walls of 
the hollow struct\res, 

appli^.gjfeer--Cpr said connector, said 



providing 
applicator includini 

making an 
structures, 

inserting tl 
into said orie of the 
so as to c^it a hole ; 

advancing the; 
deploying the 
as to connect the wall 

34, The mi 
arteriotomy is made b] 



ling means/ 



eriotomy 



the wall of one of the hollow 



ig mean s of the applicator partly 
ictuYes through the arteriotomy, 



thVwall, 
Ucato: 



^ctc 



of 



asYcli 



\a sec 
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to a desired position, 
by means of the applicator ^o 
>llow structures, 
limed in claim 32, wherein the 
itting means provided on a 



itor. 



3to\ 



distal front of the aj 

35, An applicator for delivering and deploying a 
connector for mechanically conneoting hollow structures, said 
connector including an expandableVannular member and a 
plurality of deformable joining elMients spaced aro^md the 
circumference of the annular raember\ comprising: 

a shank-like element; and 

a head formed at a distal 
element, said head including an anast 
adjustable in such a manner that the 
joining elements of the connector are 
starting position to the joining positioA when said adjusting 
takes place, said head having a distal front which comprises 
cutting means to cut an arteriotomy in one\of the hollow 
structures. 

36. A 'connector for mechanically connecting' hollow 
structures, in particular small vessels, comprising: 

an annular member of deformable material, said member 
having a center linfe and a main plane, and being adapted to be 
permanently deformeaVby expansion from a first size in a 



of the shank- like 
osis portion which is 
.ular member and the 
ormed from the 
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starting position in which it is delivered to a desired 
anastoi^sis site, to a second, larger size in a joining 
position\in which it connects the hollow structures, 

circumferential ly spaced means for joining abutting 
walls of theS^ollow structures together, said means including 
staple-like el^ents being adapted to be permanently deformed 
from a starting jK^sition in which the connector is delivered to 
a desired site, tdya joining position in which they engage the 
hollow structures tOv connect them, 

wherein the t^in plane through the annular member and 
the center, line thereoKare at an angle to each other, 

37. A connector for mechanically connecting hollow 
structures, in particular ^small vessels, comprising: . 

an annular or tubuleLr member of deformable material^ 
said member being adapted to Ye permanently deformed from a 
first size in a starting positi^on in which it is delivered to a 
desired site, to a second, larget size in a joining position in 
which it connects the hollow structures / 

circumferentially spaced means for joining abutting 
walls of the hollow structures together, said means including 
staple-like elements being adapted to >be permanently deformed 
from a starting position in which the cWnector is delivered to 
a desired site, to a joining position in^hich they engage the 
hollow structures to connect them, said stbyple-like elements 
being attached to the annular member near tl^ir center and 
extend in a direction parallel to the center line of the 
annular member. 




